Principle.
The sulphate is precipitated from a body fluid with benzidine hydro chloride. The precipitate is dissolved4) in water and a mixture of iodine, potassium iodide and ammonia is added. The brown color thus developed is applied to the colorimetric method.
Solutions Required.
(1) Dissolve 0.0705gm. of pure benzidine sulphate in distilled water and make up to 2,000 c.c. 10 c.c. of this solution equals 0.1mgm. of SO3. This solution will if kept in a dark place last for six months.
(2) Benzidine solution. 4gm. benzidine (Kahlbaum) are rubbed into a fine paste with about 20 c.c. of water and transferred with about 250 c.c. of water in a one liter 1) Denis, W., J. Biol. Chem., 1921, 49, 311. 2) White, H. L., Ber. ii. ges. Physiol., 1924, 23, 256. 3) Fiske, C. H., J. Biol . Chem., 1921, 47, 59 . 4) Zimmerl and a. Svanberg, O., Chem. Abst., 1923, 17, 703. cylinder. 5 c. All the chemicals used should of course be tested for the presence of sulphate. For the filtration use good ash less filter paper The calculation is as follows .
Reading of standard/ Reading of unknown
•~0.1mg. in amount of filtrate taken.
Discussion
As Fiske4) describes the benzidine method there are two sources of error.
One of these is the possible contamination of benzidine sulphate with the benzidine phosphate which, however, can be eliminated by the addition of hydrochloric acid before precipitating with benzidine. The second is an increased solubility3) of benzidine sulphate due to the presence of hydrochloric acid. Tables I and II show clearly that an excess of hydrochloric acid prevents the formation of benzidine sulphate precipitate. Analysis of sulphate with the addition of disodium phosphate and hydrochloric acid.
•˜ One part of conc. hydrochloric acid to three parts of distilled water.
The above experiments (Table II) prove that the sources of error will be eliminated when the phosphate is preliminarily removed from the solu tion and no hydrochloric acid is added. Pipette an optimal amount of urine containing albumin into a 50 c .c. volumetric flask, add one c.c. of acetate solution (6) and one c.c. of uranium solution (5). Add 95% alcohol to amount to one third of the amount of urine, and mix. Put 10 c.c. of Dazol (4%) in it, shake vigorously, and fill to the mark with water (or after the addition of the alcohol fill to the mark with alum cream), then filter. To one c.c . of the filtrate add ben zidine solution (2) and proceed as above described .
In case the precipitate should not be dissolved in about 80 c .c. of water, it is better to transfer into a larger (200 c .c.) volumetric flask and dissolve it by the aid of more water . Analysis of urine containing albumin .
Removal of protein from the liquid by me ans of Dazol or alum cream does not effect the sulph ate content of liquid. I shall report in another paper concerning this . 7) A colloidal substance prepared by A . Sato and H . Takahash (Sato, A. a. Takahashi , H., Tohoku Igaku Zasshi, 1922 , 6, 523 (Jap.) ); full report will be made by me in a forthcoming n umber of this Journal.8) T racy, G, a. Welker , W. H., J. Biol. Chem., 1915 , 22, 55. Method for inorganic sulphate in blood.
To 10 c.c. of citrated or oxalated blood or plasma (30mgm. sodium citrate or 20mgm. sodium oxalate) in a 50 c.c. volumetric flask are added one c.c. of acetate solution (6), one c.c. of uranium acetate solution (5), 13 c.c. of absolute alcohol and 15 c.c. of water. Dip into a boiling water bath till the protein coagulates with constant shaking. Then cool in running water, and fill to the mark with 10% Dazol, then mix. Or instead of Dazol fill to the mark with alum cream. But alum cream may be used only in. case of serum, not of blood. With a 5 c.c. pipette introduce 5 c.c. of filtrate into a conical centrifuge tube, add five c.c. of benzidine solution (2), agitate with a glass rod for about five minutes and let stand for five minutes, then centrifuge. The precipitates are treated as described above.
Data concerning the inorganic sulphates in blood are published by De Boer,9) W. Denis,1) and R. Meyer-Bisch.10) The figures obtained by these investigators are put down in Table V together with those ob tained by the author's method. Recovery of sulphate added to serum.
9) DeBoer, J. Physiol., 1917, 51, 220. 10) Meyer-Bisch, R., Bioch. Zeitschr., 1924, 150, 25. Method for inorganic sulphate in milk. Agitate with a glass rod about 10 minutes and let stand for 30 minutes, then centrifuge. Precipitates are treated as above described. As the sulphate concentration of the breast milk is very low, it is desirable to make use of the double diluted standard benzidine sulphate solution (l) instead of the original standard solution described under the title of solutions required.
To my knowledge Laxa's11) is the only figure for the inorganic sulphate of the breast milk (0.0089 gm. per 1000 c.c. SO3). His method is not a rapid one; for dialysation will require considerable length of time . Conclusions.
1. A simple rapid colorimetric method for the determination of sulphates in urine, blood and milk is described .
2. There is no loss of inorganic sulphate by the remov al of protein from blood and milk according to the method described .
3. The inorganic sulphate of the breast milk is found to amount to from 0.6 to 1.9mgm. per 100 c .c.
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